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CAAP~RI 
INTRODUCTION 
1. The Problem 
The recognition of the value of the individual child and the 
administration of instruction according to the child's ability have 
been the goal of many educators. Research in the area of individual 
differences has indicated that initiative and self-direction in 
learning are of the highest importance to the learner. The transform-
ing of a child from the role of a casual spectator and daydreamer to 
the role of an active pupil, working as a functional part of a team or 
as an individual, is a step in the right direction toward realizing 
the child's maximum ability. 
2. Purpose of the Study 
The purpose of this study is to propose suggestions for the im-
provement of science teaching in grade six by the use of team learning 
procedures. A complete unit on weather for grade six is included to 
show how these procedures may be incorporated into a sixth grade class 
and put to practical use. 
Through team learning procedures, provision for differences in 
learning rates and levels of ability are provided. The budgeting of 
time in the classroom is one of the desirable purposes of this method. 
Many children will have to meet deadlines and will learn how to 
-1-
plan time according to their own levels of ability. 
The use of multiple texts is employed, which results in the use 
of many and varied references and sources and makes school work chal-
lenging to bright pupils by raising the level of instruction. 
2 
The opportunity to develop self-discipline through both independent 
and group study is a positive purpose for employment of team learning. 
Children's interests are broadened and the maximum use of study skills 
is employed. 
3. Justification of the Study 
Pupils of the same age and school grade differ greatly in mental 
age, school achievement, interests, and in almost every other phase of 
development. Studies in educational method show increased learning when 
instruction is adjusted to the achievement level, learning rate, and 
special needs of the individual. There are still, unfortunately, too 
many classrooms that continue to maintain a uniformity in their cur-
riculum. 
The team learning procedure attempts to present work challenging 
to the bright pupil by raising the instruction to his particular level 
of ability through the use of varied texts, pamphlets, specialties, and 
oral reports. If the results of specialties are used well, all pupils 
will benefit by the presence of high achievers. Other values of pupil 
specialties are given in Chapter II. 
In problem-solving many different approaches are necessary, and 
team learning procedures offer this diversity of approach. Some examples 
3 
of these diversifications are illustrated in the use of related dia-
grams, displays, bulletin boards, experimentation, and pupil specialties. 
There are many trends in science teaching methods on the elementary 
school level today, and one that persists is the lecture-demonstration. 
This method usually involves deductive reasoning and little inductive 
reasoning. Another trend in science-teaching methods is the team activ-
ity approach. This method endeavors to employ the inductive method of 
reasoning. The child discovers the principles through research, experi-
mentation, and discussion as part of a team. The teacher is not in-
volved with teaching the child mere facts in the team activity approach. 
He becomes a resource person and enhances new ways of thinking, broadens 
interests, and improves individual skills where needed. 
4. Procedures Explained 
The procedures suggested on the following pages employ team learn-
ing techniques commonly used in the sixth grade. The unit on Weather 
is composed of nine job sheets, four teacher lesson plans, and varied 
worksheets which use the team learning technique. The unit stresses 
experimentation, which provides activities in which children manipulate 
materials and then observe results to make tentative conclusions. 
It is suggested that the teacher provide from six to eight weeks 
for completion of the unit. Before the study is begun, pupil special-
ties should be assigned, according to pupil-interests whenever possible. 
This should provide the students adequate time to prepare materials and 
do adequate research. 
The Introduction to the Teacher is intended to give a general 
background of information necessary for the teacher on what to teach 
and how much to expect from the class. 
The Introduction to the Pupil may be read by the teacher to the 
pupil. Some teachers will prefer to give each child a copy of the 
material. The pupil receives his instructions in this introduction 
and should be aware of what is expected of him both as an individual 
and as part of a team. 
4 
During the course of one week, there should be at least one whole-
class lesson conducted by the teacher. This lesson may be an introduc-
tion to the unit, a preview of vocabulary words for the unit, a review 
of what has been done previously, the planning of a field trip, pres-
entation of some audio-visual experiences related to the subject, or a 
science demonstration. The teacher may wish also during these teacher-
led lessons to integrate the unit with other subject areas being cur-
rently studied. Four such lesson plans are included in Chapter III. 
It is important that a group of pupils reading at grade level or 
below grade level have copies of the new science vocabulary introduced 
by the teacher. Certainly, practice should then be provided to aid re-
tention of the words. Missing-word games, word puzzles, and other de-
vices are suggested and described in Chapter III. 
In science, grouping will be homogeneous for the most part. This 
allows for the advancement of the high achiever, average achiever, and 
low achiever at his own rate. The self-directing job sheets will need 
careful observing and checking by the teacher at first, but as the unit 
5 
progresses, the teacher will realize which individuals require the 
closest aid and encouragement. 
Check tests have been provided as part of this unit. They should 
be used when the children in a particular group have completed the 
pages of the basic text. A review of understandings before the test 
is desirable. The final examination is a combination of multiple-
choice, completion, and thought questions. Emphasis should be placed 
upon the giving of complete answers in the form of complete sentences 
throughout the use of the job sheets. The thought questions should 
then reflect a good quality of answers. All tests should be corrected 
by the teacher and reviewed later with the children. 
While the pupils are working in their respective teams, the teacher 
should observe the groups and encourage a climate of cooperation and a 
degree of freedom of activity. 
The basic text used in Chapter III is Science for Today and 
ll 
Tomorrow. 
1/Herman Schneider and Nina Schneider, Science for Today and Tomorrow, 
D. C. Heath and Company, Boston, 1956. 
CHAPTER II 
RELATED LITERATURE ON TEAM LEARNING 
Individual instruction.-- Attempts to adapt instruction to indi-
vidual differences have been made for decades by educators. Recognizing 
the value of the individual dates back even to the early culture of 
Egypt. The Hebrews made education compulsory and each child was to 
receive maximum instruction according to his ability. The Greeks con-
cerned themselves with developing the mental powers of the individual 
to his fullest. 
!I 
Search, who initiated his individualized instruction plan in 
1888 when he became superintendent of schools in Pueblo, Colorado, 
states: 
"The bright, capable pupil has been retarded in his 
progress, has spent time in lifeless reviews and valueless 
repetition of lessons and has had his ambition stunted, 
while the slow-going pupil, who often fruits best in later 
life, has been hurried forward at an unnatural pace, plunged 
permanently into difficulties he does not understand, to 
flounder, to repeat grades, and to be discouraged, when edu-
cation should have been to him just opportunity proportionate 
to his working ability." 
Jj 
In speaking of the value of individualized instruction, Search 
clearly states his ideas in these words: 
"High art in teaching requires that the instructor be 
submerged and the school be a place where under unconscious 
!/Preston W. Search, An Ideal School, or Looking Forward, D. Appleton 
and Company, New York, 1901, p. 4. 
~/Ibid., p. 5. 
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direction and inspiration, the pupil shall find results 
awaiting his own pleasurable investigations and personal 
creation. There may be virtue of a kind in the classroom 
where the teacher carefully plans all the steps of a pro-
cedure and insists on the performance of work according 
to her ideals; but, in educative worth, it cannot compare 
with that where the pupil feels the glow which comes from 
personal discovery and accomplishment." 
The Pueblo Plan required simply that each teacher assist each of 
his pupils to progress through his studies as thoroughly, as rapidly, 
as healthfully, and as happily as possible. 
}) 
Durrell emphasizes the importance of individual differences by 
7 
asserting that "Probably the greatest contribution of modern psychology 
to education is the recognition and measurement of individual differ-
ences." 
2:_1 
Durrell also states: 
"Individualized assignments in the content subjects en-
hance the socialization of the classroom, since each child 
is able to enrich the experience of the others, whereas in 
the uniform assignment each child competes for the opportunity 
of parroting information already known to other members of the 
class." 
Team learning defined.-- Although a new term in education, team 
learning embraces many of the older practices and techniques of indi-
vidualized instruction • 
.!/Donald D. Durrell, "Individual Differences and Language Learning 
Objectives," Childhood Education (January, 1936), 12:149. 
2/Donald D. Durrell, "Individual Differences and Their Implications 
;ith Respect to Instruction in Reading," The Teaching of Reading: 
A Second Report, Part I, The Thirty-sixth Yearbook, National Society 
for the Study of Education, Public School Publishing Company, 
Bloomington, Illinois, 1937, p. 343. 
!/ 
According to McHugh: 
"First, it allows children to work in small groups--pairs 
or three's depending on the nature of the task at hand. Sec-
ondly, it allows for the maximum amount of differentiated in-
struction, according to the progress rate and level of ability 
of each pupil." 
]J 
8 
McHugh further states, "Situations will arise in which individ-
uals will work alone; others, in which pairs or small groups will prove 
most satisfactory." 
ll 
McDade feels that self-directed group activity provides direct 
training for the business of living. He says: 
"The small self-directed group offers an informal social 
situation with enormously augmented opportunity for individual 
participation and with possibilities for escapes from the 
'passive-pupil: procedures traditionally characteristic of 
mass education •.•. 
"A great part of the business of living is transacted 
in small groups, and each child should have daily the experi-
ence of working intimately with classmates in planning, con-
struction, or discussion . 11 
Group size is an important consideration in team learning and 
!±/ 
on this subject Thelan states: 
" •..• the size of the group should be the smallest in 
which it is possible to have represented at a functional 
level all the socialization and achievement skills required 
for the particular learning activities at hand." 
!/Walter Joseph McHugh, Pupil Team Learning in Skills Subjects in 
Intermediate Grades, Unpublished Doctoral Dissertation, Boston Univer-
sity, 1960, p. 17. 
l/Ibid., p. 47. 
}/James E. McDade, "Individual Learning in an Integrated School Pro-
gram," Chicago Schools Journal (January-June, 1933), 15:60. 
£!/Herbert H. Thelan, "Group Dynamics in Instruction: Principle of Least 
Group Size," School Review (March, 1949), 57:142. 
9 
ll 
For group participation Durrell says that the grouping "should 
be adjustable so that children may be shifted from one group to another." 
The advantages of team learning are stated by Durrell and Palos: 
"Team study seems to offer many advantages to learning, 
especially in view of the wide difference in ability among 
pupils in any classroom. It permits adjustment to individual 
differences in level and learning rates; rapid learners may 
advance faster or use more difficult materials; slow learners 
may use easier material or more detailed study guides and 
progress at a suitable pace ..•• certainly team study provides 
greater security in learning, especially when pupils check 
their knowledge with each other at frequent intervals in the 
study period." 
ll 
Durrell further states: 
"Small group work is only one of a number of methods of 
adjusting to individual differences in reading. It should 
not be used to the exclusion of class work, individual ex-
tensive reading, job sheets or 'contact' work, reading or 
library clubs." 
Some people believe that valuable time is lost when students 
2) 
appear to be working independently without continued supervision from 
!±I 
the teacher. Of this McDade says: 
"Those who naively believe that a teacher should be 
continually teaching are uneasy when they see work carried 
forward by pupil initiative. Yet the pupils are gainers, 
and the teacher may be evidencing the highest professional 
skill in bringing about such an effective learning situation." 
1/Donald D. Durrell, "Providing for lndividua.l Differences in Reading," 
Education (September, 1935), 56:32. 
£/Donald D. Durrell and Viola A. Palos, "Pupil Study Teams in Reading," 
Education (May, 1956), 76:553. 
1/Donald D. Durrell, "Providing for Individual Differences in Reading," 
op . cit . , p. 34. 
(±/James E. McDade, op. cit., p. 59. 
10 
There have been relatively few studies conducted in the area of 
team learning and even fewer, if any, in the more specific area of team 
learning in science. These studies that have been conducted in team 
learning appear to be in close agreement. 
!/ 
Klugman tested children at fourth and sixth grade levels. They 
were tested to determine whether they worked better in pairs or alone 
in the area of arithmetic. He found that " .... when children worked in 
pairs they earned reliably higher scores than when they worked inde-
pendently." 
2/ 
In Jameson's- efforts to discover ways children enjoy working to 
the best advantage of their interests, she found: 
"(1) In almost all cases the difference between partner 
participation and group participation is slight, but most of 
the groups prefer partner participation; (2) individual parti-
cipation is chosen least of all by all the groups; (3) the 
groups with below average Mental Age and high Mental Age of 
each grade show variations, i.e., children with a low Mental 
Age prefer guidance rather than independence, and children 
with high Mental Ages for a grade prefer to work independently 
or in larger groups." 
ll 
Durrell states in this regard: 
"Studying a lesson is often a lonesome and insecure task 
for a child. Both the insecurity and lonesomeness may be re-
moved by the use of graded study guides with the pupils work-
ing in study teams of two or more. Teachers who have been 
!/Samuel F. Klugman, "Cooperative Versus Individual Sufficiency in 
Problem Solving," Journal of Educational Psychology (February, 1944), 
35:96. 
1/Vivian Jameson, Children's Preferences in Types of Assignments, 
Unpublished Master's Thesis, Boston University, 1955, p. 39. 
3/Donald D. Durrell, Improving Reading Instruction, World Book Company, 
Yonkers-on-Hudson, New York, 1956, p. 387. 
using a single textbook with silent individual study 
followed either by pupils' answers to oral questions or 
by pupils' written answers to questions on the board will 
find a marked improvement in pupil interest and achieve-
ment when study teams replace individual study." 
y 
Of the effect of team learning, Clapper says: 
"Teamwork lends itself well to use in reading work and 
to many other areas in the elementary curriculum. Paired 
practice work provides additional time that is necessary if 
the teacher is to provide for all the individual needs within 
her classroom." 
Jj 
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Using 545 children, Jones prepared graded study guides for use 
in paired practice in sixth grade social studies. She concluded: 
"Study guides were looked on with favor by both 
teachers and children. Pupils delighted in the experiences 
in paired practice and teachers unanimously reported satis-
faction in the use of this multiple-recitation technique." 
3/ 
In McHugh 1s- study of team learning in Dedham, Massachusetts, 
certain significant conclusions are made: 
"Children in the average I.Q. level category (96 to 119) 
made gains in all subjects in both grades five and six, and 
in spelling in grade four. Of the three I.Q. level groups, 
this group appeared to have made the most consistent gains. 
"Children with low I.Q. 1 s (95 and below) made gains in 
all subjects in grades five and six, and better gains in 
grade four than either the average or high I.Q. level groups. 
"Boys improved more than girls in grades four and five; 
girls improved more than boys in grade six." 
!/Harriet Clapper, et al., The Effectiveness of Paired Learning in a 
Reading Program in Grades II and III, Unpublished Master's Thesis, 
Boston University, 1958, p. 12. 
~/Annie Lee Jones, Graded Study Guides for Sixth Grade Social Studies, 
Unpublished Doctoral Dissertation, Boston University, 1958, p. 87. 
1/Walter Joseph McHugh, op. cit., p. 215. 
1.1 
Value of pupil specialties.-- Durrell and Savignano say: 
"Pupil specialties are .•.. a desirable way to give the 
child experience in directing his own learning. It is not 
expected that a program of pupil specialties will replace 
all teaching or fit all types of learning." 
There are many advantages in pupil specialties in learning. 
1.1 
Durrell and Savignano further state: 
"They provide one of many ways to adjust instruction to 
the superior pupil who often is unchallenged by classroom 
assignments. They emphasize the importance of the individual, 
a concept which is basic to democracy and to western religions. 
They direct attention to individual initiative and personal 
disciplines, important to vocational achievement and to self-
direction in the growing amount of leisure time." 
Some of the main findings of a snudy of pupil specialties by 
ll 
Durrell and Savignano were: 
"1. Boys 1 choices of specialties for classroom use were 
overwhelmingly in the field of science and mechanics, 
followed by social studies, animals, nature, and 
sports. 
2. Girls emphasized quite different specialties from 
those of boys. The chief choices of girls were in 
the field of animals, nature study, social studies 
and applied arts. 
3. The classroom activities connected with specialties 
were, in order of frequency, as follows: kept a folder 
of materials, gave reports of demonstrations, kept a 
notebook, made collections, made models, made maps and 
charts, wrote an original story, joined a club, made a 
visit, 
4. The specialty pupils employed their free time in the 
classroom much more purposefully than did the control 
groups. 
1/Donald D. Durrell and Leonard J. Savignano, "Classroom Enrichment 
Through Pupil Specialties," Journal of Education (February, 1956), 
138:3:2. 
£/Ibid., p. 2. l/Ibid., p. 27. 
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5. Children with specialties worked with members of 
their families on their specialties. The high fre-
quency of this activity indicates values of special-
ties in increasing family relationships. 
6, Parents reported that specialties were helpful to 
children in many ways. The items of highest fre-
quency were encouraging the child to: work by him-
self, gain self-confidence, gain valuable informa-
tion, use time wisely, work with others. There were 
very few negative comments on specialties. 
7. Children's reports of their reasons for specialties 
were as follows: it is fun, it helps me learn, it is 
good to know a lot about a thing." 
1.1 
In regard to group activities, Dewey has said: 
"The group is allowed to talk, help each other, exchange 
books, and papers; in fact, they should be encouraged to work 
together. As they work, they make notes on questions they 
cannot answer among themselves, or on any point where the 
teacher 1 s advice is needed." 
13 
After experiencing group work, most teachers would imply that the 
direct approach of the teacher-dominated classroom saves time, Opposed 
2) 
to this idea is Kilpatrick, who states: 
"A further attendant learning is in the line of social 
relationships ..•• These individual children accepting per-
sonal responsibility for their quotas of knowledge have the 
freedom which we adults constantly exercise of seeking--
help and consolation--from fellows and at times from superiors. 
There is no small social effect in merely talking over ac-
cepted tasks, Such talk is far and away more social--and 
like degree more educative--than our common class recitations 
where there is but little real communication and consequently 
but small incentive either to listen or to talk." 
!/Evelyn Dewey, Dalton Laboratory Plan, E. P. Dutton and Company, 
New York, 1922, p. 14. 
2/William H. Kilpatrick, "An Effort at Appraisal;' Adapting the Schools 
to Individual Differences, Twenty-fourth Yearbook of the National 
Society for the Study of Education, Part II, Public School Publishing 
Company, Bloomington, Illinois, 1925, p. 275, 
ll 
Limitations of educational materials.-- Manning states: 
"There was a definite limitation to the educational 
services which could be given to individual children using 
the available commercial content subject materials. By and 
large, these published materials are written for the average 
child and are administered in uniform instruction patterns. 
Adjustment to various ability levels, allowance for differ-
ing progress rates, provisions for skills weakness, oppor-
tunities for enrichment and self-direction in the content 
subjects require materials which are not generally found in 
elementary classrooms." 
Jj 
Manning further says, "The educational materials used in the 
content subject phase of the program were the result of cooperative 
14 
planning and effort between teachers, librarians, and research fellows." 
1/ 
Navarra mentions the curiosity of children when he says: 
" •••. one of the underlying purposes in elementary science 
is to encourage, stimulate, and maintain the inquisitiveness 
of children and to facilitate in every way possible the abil-
ity of the child to cope with his concerns as they arise in 
the course of his development." 
!il 
Branley believes: 
"One effective way of meeting the varying abilities and 
needs of a class is to design a science program in such a 
way that the child works at his own ability, or at the ability 
level of a small group of children." 
l/John C. Manning, Evaluation of Growth in the Content Subject Area of 
Literature,Social Studies, and Science in a Program of Individualized 
Instruction, Unpublished Doctoral Dissertation, Boston University, 
1960, p. 186. 
£/Ibid., p. 187. 
]/John G. Navarra, "Elementary Science as It Relates to the Develop-
mental Problems of Children," Science Education (October, 1953), 37:226. 
£!./Franklyn M. Branley, "Group for Science," Grade Teacher (September, 
1956), 74:51. 
ll 
Branley also states some essentials for effective group work: 
"1. A climate of cooperation. Children must be trained 
to work effectively together without the constant 
supervision of the teacher. This can be done by as-
signing responsibilities, a little at a time, and by 
working in groups for extremely short periods of time 
at first. 
2. A degree of freedom of activity in the classroom. 
The teacher must not expect all children to be doing 
the same thing at the same time--some may be reading, 
others painting, others doing craft work, others set-
ting up experiments. Children keep busy at a job when 
they have had a part in determining the job and when 
they are interested in the outcome; disciplinary prob-
lems do not develop in such a situation. 
3. A wealth of materials, fo be most effective the class-
room should have its own library of related reading 
materials, including copies of several texts, both 
those of the grade as well as some from the grades 
above and below, copies of trade books in the science 
field, copies of magazines of current science, copies 
of encyclopedias. Materials should also include those 
useful in developing arts, construction and science 
experimenting. 
4. Interest corners. Places should be provided where 
children can go to carry on their various activities." 
15 
Summary of research.-- There have been many attempts to adapt in-
struction to individual differences. Recognizing the value of the indi-
vidual and administering maximum instructions according to the child's 
ability avoid time spent in reviews and repetition of lessons for the 
bright, capable pupil. The recognition and measurement of individual 
differences, therefore, provide each child with an opportunity to feel 
the satisfaction which comes from personal discovery and accomplishment. 
Embracing many of the older practices and techniques of individual-
!/Franklyn M. Branley, op. cit., p. 51. 
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ized instruction, team learning provides for advancement according to 
the progress rate and level of ability of each child. This may be ac-
complished through small groups working as a team or through individ-
uals working alone, 
McDade feels that the business of living is based upon these 
small self-directed activities which escape the traditional character-
istics of mass education, which does not provide for the opportunity 
of individual participation, 
The research related to team learning shows that this method ad-
vances the socialization of the classroom by providing each child the 
daily experience of working intimately with classmates in planning, 
constructing, and discussing. 
Durrell expresses the necessity for flexibility in grouping so 
that a child may be shifted from one group to another according to 
changes in his level and learning rate. It is important to recognize 
that rapid learners may advance faster or use more difficult materials 
and that slow learners may use easier material or more detailed study 
guides and progress at their own speed. 
Through planned practice work, additional time is provided to the 
teacher for working with all the individual needs within the classroom. 
It was discovered that one of the main limitations to the educa-
tional services gained through the use of team learning was the limita-
tions of content subject materials. The majority of published mate-
rials is written for the average child and administered by the method 
of uniform instruction. Opportunities for enrichment and adjustment to 
differing progress rates are not found in all elementary classrooms. 
CHAPTER II I 
SUGGESTIONS FOR TEAM LEARNING EMPLOYED IN 
THE WORLD OF WEATHER 
1. To the Teacher 
Since this may be the first experience in team learning in science 
for many of your pupils, it is of utmost importance to keep always in 
mind two basic prerequisites, First, it is important that every direc-
tion shall be clearly given, adequate, repeated, and enforced. Second, 
a wise and understanding choice of teams is the foundation of success-
ful team learning. 
Choice of teams.-- Teams may be homogeneous or heterogeneous, 
depending upon the work to be done. If obtaining knowledge through 
reading is the goal, the team will work better if the children have 
similar abilities. In such a case, the individual needs can be sup-
plied through carefully worded job sheets. The advanced teams have 
longer assignments involving thinking and reasoning after the reading 
of a passage. The middle teams receive assignments of a similar nature 
but in shorter units. The slowest groups will be held to assignments 
involving brief reading passages and more factual material. 
If the team project for the day is a summarization, the teams 
might then be heterogeneous. The teams may consist of from two to five 
children. Each group should have a child to act as the leader and one 
-17-
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capable of taking notes for the group. In such situations even the 
slowest child will usually be able to add an idea orally. This hetero-
geneous grouping is especially satisfactory for drawing out and crys-
tallizing the conclusions found in a unit of work. It is also good to 
review a previously presented lesson, and for listing understandings 
taught at a previous time. 
Job sheets.-- The words job sheet are defined for the purpose of 
this paper as the pupil assignment sheets. On each job sheet it will 
be necessary to know the meaning of the following abbreviations: 
1. The capital letter S means that the student is a member of a 
team called the Sopranos. 
2. The capital letter A means that the student is a member of a 
team called the Altos. 
3. The capital letter B means that the student is a member of a 
team called the Basses. 
These symbols will be found on each job sheet to designate a group 
assignment. The class is divided into three general groups of either 
S, A, or B and into smaller groups of three or four students within 
these general groups. 
At the completion of each job sheet during the study of a unit in 
science, the teacher should call the class together for several purposes: 
(1) that the teacher may review the lesson by asking general questions 
covered on the job sheets, and (2) that the chairman or reporter of each 
group may be given an opportunity to report to the class many of the 
important understandings derived from the lesson. For the B group, this 
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is very impottant, since the members of this group will tend to have 
the most trouble comprehending and grasping certain scientific under-
standings. For the A group, this summary period at the end of a job 
sheet will act to make clear scientific understandings of the lesson 
that were not completely understood. For the S group, this review 
period will not only act as a summary of the day's lesson, but will 
give the group an opportunity to help explain to the A and B groups 
the job sheet understandings, 
It should be made clear to the children that they may be allowed 
to finish science job sheets, experiments, or science specialty research 
during an arithmetic or social studies period in which they have com-
pleted their other lesson satisfactorily. 
Abbreviations.-- In order to make team work a routine procedure, 
certain abbreviations are used. These should be read and explained by 
the teacher as often as necessary to be sure that each child thoroughly 
understands them. They will also be explained in the first few job 
sheets. 
RDA.-- This means that the team should read, discuss, and answer 
the designated questions. They should produce one set of answers that 
have been agreed upon by the entire team. 
WA.-- This means that each team member should work alone, After 
all team members have finished individual papers, they then correct 
each other's papers. All errors should be corrected before these papers 
are collected for the teacher's perusal. An available answer key should 
be supplied for each of these sheets. 
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Check sheets.-- There are two types of check sheets supplied. 
1. Pupil check sheets to be given by the team members to each 
other. These will be corrected by team members or by the 
teacher. 
2. Unit check sheets to be given and corrected by the teacher. 
As team learning is introduced in your classroom, keep in mind 
that this is not a new teaching method. Rather, it is a new classroom 
organization. · It is a technique which will enamle many children to 
respond and receive the benefit of oral participation, whereas pre-
viously only one child was given this privilege. 
The basic text for this unit, The World of Weather, is Science for 
!/ 
Today and Tomorrow. 
2. To the Pupil 
Each pupil is a part of a team while studying The World of Weather. 
Your team may be composed of three or four classmates. You will use 
your school science textbook for answering most of the questions. 
Other questions are not answered in your science textbook. It is nee-
essary, therefore, for you to use the other available books in the 
class library to complete your job sheets. 
On each job sheet you will need to know the meaning of the follow-
ing abbreviations: 
1. RDA means that the team should~. discuss, and answer the 
1/Herman Schneider and Nina Schneider, Science for Today and Tomorrow, D. C. Heath and Company, Boston, 1956. 
question on the job sheet. You are to write up one set of 
answers agreed upon by the entire team, 
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2. WA means that each team member is to work alone and do his own 
paper. After each team member has finished his own paper, he 
is to correct his teammate's paper. All errors are to be cor-
rected before papers are passed to the teacher. 
When you are required to do an experiment, go to the science table 
and pick up one experiment sheet form. The team will do the experiment 
and write up one set of observations and conclusions which are agreed 
upon by the team, 
You will be given a check sheet once a week. You will complete 
the check sheet to the best of your ability by working alone. You are 
then to correct your paper with your team members, when they have fin-
ished. When this has been done, hand your paper to the teacher and go 
on to the next sheet. 
Remember, you are a part of a team and the work you and your team 
do will be easier if you follow directions carefully. 
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ll 
The World of Weather 
Understandings: 
1. Scientists who study weather are called meteorologists. 
2. Air masses make most of our weather and come from certain 
special places around the earth. 
3. Air cools more slowly over water than over land, making cur-
rents in the air. 
4. The movement of an air mass is affected by the turning of the 
earth on its axis. 
5. An air mass is twisted and pulled by swift jet streams high in 
the atmosphere. 
6. Meteorologists have measured the pressure, the temperature, the 
humidity, the speed, and the direction of an air mass. 
7. The kind of weather that a tropical gulf air mass brings depends 
on the temperature of the land over which it travels. 
8. When there is a great difference in temperature between air and 
land, fog is caused. 
9. Sunlight shines through transparent air and heats the non-
transparent ground. 
10. Heated air from the warm ground expands and becomes lighter. 
11. When air rushes from a small, crowded place to a larger, more 
open one, it becomes cooler. 
12. The cooled water vapor in the air condenses into a cloud and 
if there is enough condensation, raindrops may form. 
l/Adapted from Herman and Nina Schneider, op. cit. 
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13. The more we know about air masses, the more accurately we can 
forecast the weather. 
14. The air is pushing on us at all times. 
15. When a cold-air mass advances against a warm-air mass, the 
front is called a cold front. 
16. When a warm-air mass advances against a cold-air mass, the 
front is called a warm front. 
17. The meeting place between two fronts is usually the scene of 
lively weather and a complete change. 
18. Strong winds are started by the violent circulation of warm 
and cold air. 
19. In most parts of the temperate zone around the world, there is 
a continual movement of air masses. 
20. In the regions where the air masses are formed, the climate is 
fairly steady all the year round. 
21. In the Torrid Zone the climate is warm most of the time. 
22. The polar regions have fairly steady cool or cold weather. 
23. The dewpoint is the temperature at which the water vapor in the 
air will condense and form into droplets of water-clouds, mist, 
or dew. 
24. Clouds are made by the expansion and cooling of rising masses 
of air. 
25. The four important cloud forms are: (1) cirrus, (2) cumulus, 
(3) stratus, (4) nimbo-stratus. 
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26. Two signs which show that a thunderstorm is approaching are: 
(1) the clouds are tall and billowy, with flat bases, and (2) 
there is a rush of air toward the cloud; then the wind dies 
down and a wind springs up in the other direction. 
27. Scientists do not know exactly what causes lightning, but they 
believe that something causes an electric charge to be built 
up on a cloud and that when a sufficient charge has been built 
up, a giant spark may jump from cloud to cloud or to the earth. 
28. As lightning bolts flash through the air, they cause the air 
to heat up and expand suddenly. This sudd~n expansion produces 
the sounds of thunder. 
29. Tornadoes are fierce, funnel-shaped windstorms which follow a 
narrow path. 
30. A tornado usually begins in an area where the ground has been 
intensely heated by the sun. 
31. A hurricane differs from a tornado in that the upward movement 
is not nearly so rapid; it has a much broader base; and it be-
gins over water instead of land. 
32. The hurricanes that reach this country usually begin in the 
Gulf of Mexico, in the Cari~bean Sea, or near the Bahama Islands. 
33. In the Atlantic Ocean, a hurricane usually travels northward in 
a long, curving path. 
34. Weather conditions usually move from west to east. 
35. Long-range forecasts are made possible because meteorologists 
in various parts of the world share the information they gather 
on the growth and travel of air masses; movements of great 
ocean currents; the prevailing winds; the sun's activities; 
and erupting volcanoes. 
36. Experiments have been made by seeding clouds with salt, dry 
ice, or silver iodide to produce artificial rain. 
37. An air conditioner cools the air and controls the humidity. 
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38. The cooling unit in an air conditioner and a refrigerator works 
by the evaporation of a liquid. Freon is a liquid especially 
good for this purpose. 
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Herman and Nina Schneider, Science for Today and Tomorrow, D. C. Heath 
and Company, Boston, 1956. 
Lesson Plan One Pages 285-296 
I. Objectives 
1. To introduce the unit on Weather. 
2. To give a basic vocabulary for pages 285-296. 
II. Procedure 
1. In this unit we shall examine the breeding-places of weather in 
the humid air over the Caribbean Sea, on the frozen plains of 
Canada, and over the steppes of far-off Siberia. We shall find 
out how the same wind can create rich farm land in one place and 
dry desert (land) in another. 
Several simple experiments will help us to discover some 
basic principles of "natural" weather outdoors and "artificial" 
weather indoors. 
2. The following science words are important in the understanding 
of pages 285-296. 
(a) meteorologist (i) current of air 
(b) air mass (j) temperature 
(c) weather (k) humidity 
(d) climate (1) jet stream 
(e) continental air mass (m) evaporation 
(f) maritime air mass (n) water vapor 
(g) polar continental air mass (o) condensation 
(h) tropical gulf air mass (p) transparent 
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III. Discussion and Evaluation 
1. Have the children copy all words down into a notebook, where 
all job sheet answers will be kept. They should look up 
appropriate definitions for each word and put each word into a 
sentence to show how it is used. 
2. Play the missing-word game. The number of letters in the word 
is shown as: ~ £! £ 2 £ 2 l 2 ~ i ~ !· The teacher gives one 
or two words to start the game. Example: £ __ E ___ ! ___ . 
The children will ask, "Is there a letter "a" in the word?" If 
there is, put the total number of "a's" in the word on the board. 
The pupil who guesses the word must give the definition and 
put the word in a sentence. This game may also be employed when 
the pupils are working as a team on vocabulary. 
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Herman and Nine Schneider, Science for Today and Tomorrow, D. C. Heath 
and Company, Boston, 1956. 
Lesson Plan Two Pages 285-296 
I. Objectives 
To do an experiment to show how air expands when heated. 
II. Procedures 
1. Explain the use of the experiment sheet and how to complete it. 
2. Do experiment from UNES&O Source Book for Science Teaching, 
page 90 B-1 and B-2, Air expands when heated. 
3. Follow the procedures on the experiment sheet and ask the 
class for their observations and conclusions before you reveal 
them. 
III. Discussion and Evaluation 
1. Ask the class how this experiment might have been improved 
upon. 
2. Explain to the class that they will be required to do experi-
ments and make observations and conclusions of their own during 
this unit. See Job Sheets 2 through 9 for additional experi-
ments. 
3. Stress the importance of following directions and of being 
exact in observations and conclusions. 
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Herman and Nina Schneider, Science for Today and Tomorrow, D. C. Heath 
and Company, Boston, 1956. 
Lesson Plan Three Pages 296-304 
I. Objectives 
1. To give a basic vocabulary for pages 296-304. 
2. To explain the effect of the Siberian air mass. 
3. To explain the meaning of a front and how it may occur. 
II. Procedure 
1. The following science words are necessary for undertaking 
pages 296-304. 
(a) Siberian air mass 
(b) front 
(c) cold front 
(d) warm front 
(e) circulation of air 
(f) cirrus clouds 
(g) cumulus clouds 
(h) stratus clouds 
(i) temperate zone 
(j) torrid zone 
2. (a) On a map of the United States ask the pupils to notice in 
what states the Siberian air mass affects the weather the 
most. Have the pupils refer to the map on page 296, which 
shows the direction of the air mass. (The pupils will have 
to reread the section of the text which tells about a 
Siberian air mass.) 
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(b) Ask the pupils how the Siberian air mass has changed from 
when it was born. 
(c) Ask the pupils to describe a time when they have experienced 
a complete change of weather due to the meeting of two air 
masses. Explain the results of different air masses when 
they meet. Explain the word "front." 
(d) How is a cold front formed? How is a warm front formed? 
III. Discussion and Evaluation 
1. Use the missing-word game as described in Lesson Plan One. 
2. Discuss (b), (c), and (d) in detail. The children may draw 
diagrams showing how a cold front and warm front are formed. 
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Herman and Nine Schneider, Science for Today and Tomorrow, D. C. Heath 
and Company, Boston, 1956. 
Lesson Plan Four Pages 305-314 
I. Objectives 
1. To give the basic vocabulary for pages 305-314. 
2. To explain the dew-point temperature. 
3. To explain the difference between a hurricane and a tornado. 
II. Procedure 
1. The following science words are necessary for understanding 
pages 305-314. 
(a) dew point 
(b) lightning 
(c) thunder 
(d) tornado 
(e) hurricane 
(f) mist 
(g) dew 
2. To explain the dew-point temperature, do the experiment on 
pages 305 and 306. 
(a) Ask the class for their observations. 
(b) Ask the class for their conclusions. 
(c) The dew point is the temperature at which the water vapor 
in the air will condense and form into droplets of water, 
clouds, mist, or dew. 
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3. A hurricane differs from a tornado in that the upward movement 
is not nearly so rapid, it has a much broader base, and it be-
gins over water instead of land. 
III. Discussion and Evaluation 
1. Play the word game as described in Lesson Plan One. 
2. Ask the class to draw their interpretations of what a hurricane 
looks like as it approaches a city, and how a tornado looks as 
it approaches a city. 
3. Form a group to write a story about one family's preparations 
for an approaching hurricane. 
4. What is a "disaster area"? For this question, small group dis-
cussion is suggested. Group chairmen may make reports to the 
entire class later. 
Science for Today and Tomorrow 
Job Sheet Number 1 Pages 285-290 
s. A. B. 
WA WA WA 
WA WA 
WA WA WA 
WA WA RDA 
RDA RDA 
RDA WA WA 
RDA WA 
RDA RDA RDA 
WA WA WA 
RDA RDA 
WA WA WA 
RDA RDA WA 
WA WA 
1. What is a meteorologist? 
2. What is the most important job of a 
meteorologist? 
3. What is an air mass? 
4. Draw a map of the United States and show 
the three principal air masses in the 
United States, use arrows to show where 
each air mass comes from and label each 
one. 
5. How is the air in a refrigerator 
similar to the air outside? 
6. Why is the air cold in the wintry arctic 
polar regions? 
7. Why is polar arctic air dry? 
8. Do the experiment on page 288. 
9. What is a Polar Continental air mass? 
10. What four reasons are there why an air 
mass does not spread and grow evenly 
over the earth's surface? 
11. How does an air mass spread over the 
land? 
12. What happens to the cold Polar Conti-
nental air mass as it travels southward? 
13. What five things does the meteorologist 
use to track the path and weather of an 
air mass? 
14. Why are scientists who study weather 
called meteorologists? 
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Teacher's 
check 
s. A. B. 
RDA RDA 
RDA 
15. Why do air masses make most of our 
weather and come from certain special 
places around the earth? 
16. Why does air cool more slowly over 
water than over land? 
17. How is the movement of an air mass af-
fected by the turning of the earth on 
its axis? 
I. Experiments 
A. Science for Today and Tomorrow 
l, Page 288, Evaporation of Water 
B. UNESCO Source Book for Science 
Teaching 
l. Page 90, B-1 and B-2 Air Expands 
When Heated 
C. Science 
1. Page 129, The Earth Is Warmer in 
Summer Than Winter 
II. Pupil Specialties 
A. Prove that cold air is heavier than 
warm air by constructing one or two 
experiments. 
1. Page 91, B-4 of UNESCO Source Book 
for Science Teaching 
2. Page 91, B-6, e of UNESCO Source 
Book for Science Teaching 
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Teacher's 
check 
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Science for Today and Tomorrow 
Job Sheet Number 2 Pages 290-296 Teacher's 
check 
s. A. B. 
RDA WA WA 
RDA RDA WA 
RDA WA 
WA WA 
WA WA WA 
WA WA WA 
RDA RDA RDA 
1. What kind of weather would you expect a 
Tropical Gulf air mass to bring? Why? 
2. What kind of weather does a Tropical Gulf 
air mass often bring in winter? In summer? 
3. When the sun is shining, why is the ground 
heated more than the air around it? 
4. Describe how a summer shower develops. 
5. Draw the diagram at the top of page 275. 
6. What is water vapor? 
7. What is meant when you say water vapor 
condenses? 
8. Why is it that the kind of weather that a 
Tropical Gulf air mass brings depends on 
the temperature over which it travels? 
9. Why is it that when there is a great dif-
ference in temperature between air and 
land, fog is caused? 
10. Why is it that sunlight shines through 
t transparent air and heats the nontrans-
parent ground? 
11. Why is it that heated air from the warm 
ground expands and becomes lighter? 
12. Why is it that when air rushes from a small, 
crowded place to a larger, more open one, it 
becomes cooler? 
13. Why is it that the cooled water vapor in the 
air condenses into a cloud and if there is 
enough condensation, raindrops may form? 
s. A. B. 
RDA 
RDA 
RDA 
RDA 
RDA 
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Teacher's 
check 
I. Experiments 
A. Science for Today and Tomorrow 
1. Page 288, Evaporation of Water 
2. Page 292, Tropical Air Over Cool 
Land 
3. Page 293, Tropical Air Over Warm 
Land 
B. UNESCO Source Book for Science Teaching 
1. Page 90, B-1 and B-2, Air Expands 
When Heated 
C. Science (Davis and Burnett) 
1. Page 131, Evaporation and Condensa-
tion of Water Vapor 
II. Pupil Specialties 
A. How the following instruments help a 
weather forecaster predict the weather 
1. mercury thermometer 
2. hygrometer 
3. barometer 
4. anemometer 
5. weather vane 
6. rain gauge 
7. altimeter 
You may make one of the instruments and 
bring it to class to demonstrate its 
use. 
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Science for Today and Tomorrow 
Job Sheet Number 3 Pages 296-299 Teacher's 
check 
s. A. B. 
RDA WA WA 
WA RDA 
RDA WA 
RDA WA 
WA WA WA 
WA WA WA 
WA WA WA 
l. What is the main reason for the mild, even 
climate of the west coast of the United 
States? 
2. On what side of the Rocky Mountains does 
rain usually develop as the Siberian air 
mass travels eastward over the United 
States? Why? 
3. Describe a chinook and tell what kind of 
weather it brings. 
4. What might happen if the paths of the air 
masses could be changed around? 
5. What is a front? 
6. What is (a) a cold front and (b) a warm 
front? 
7. Draw the diagrams (2) as shown on page 299 
and label all parts. 
8. Why is it that the more we know about air 
masses, the more accurately we can forecast 
the weather? 
9. Why is the air pushing on us at all times? 
10. What is formed when a cold-air mass advances 
against a warm-air mass? 
11. What is formed when a warm-air mass advances 
against a cold-air mass? 
12. Is the meeting place between two fronts 
usually the scene of lively weather and a 
complete change? 
s. A. B. 
RDA RDA 
RDA 
RDA 
RDA 
RDA 
I. 
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Teacher's 
check 
Experiments 
A. 
B. 
c. 
Science for Today and Tomorrow 
1. Page 295, Changes in Temperature 
2. Page 292, TroEical Air Over Cool 
Land 
3. Page 293, TroEical Air Over Warm 
Land 
UNESCO Source Book for Science Teaching 
1. Page 90, B-1 and B-2, Air ExEands 
When Heated 
Science 
1. Page 131, Eva2oration and Condensa-
tion of Water VaEor 
II. Pupil Specialties 
A. How do we get moisture from house 
plants? 
1. UNESCO Source Book for Science Teaching. 
Page 92, C, 5 and 6 may be done to show 
entire class at a later time. 
2. How is this useful to us? 
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Science for Today and Tomorrow 
Job Sheet Number 4 Pages 300-304 and "Cloud 
Formation Chart" 
Teacher's 
check 
s. A. B. 
WA WA WA 
RDA RDA 
RDA WA WA 
WA WA WA 
RDA RDA WA 
RDA WA WA 
RDA WA WA 
WA WA 
RDA RDA WA 
RDA RDA WA 
1. What is the size and shape of a cold air 
mass? 
2. What kind of weather would result if a 
Polar Continental air mass pushed back a 
Tropical Gulf air mass? 
3. What kind of weather does the passage of 
a cold front usually bring? 
4. What is a warm front? 
5. What types of clouds form to help announce 
the arrival of a warm front? 
6. What kind of weather do nimbo-stratus 
clouds bring? 
7. What clouds may be called "fair weather 
clouds"? Why? 
8. What changes in the weather would you find 
in most parts of the temperate zone around 
the world? 
9. What kind of weather would you find in the 
Torrid Zone? 
10. What kind of weather would you find in the 
Polar Cap? 
11. Why is it that strong winds are started by 
the violent circulation of warm and cold air? 
12, Why is it that in most parts of the temperate 
zone around the world there is a continual 
movement of air masses? 
13, Why is it that in the regions where the air 
masses are formed the climate is fairly 
steady all year round? 
s. A. B. 
RDA 
RDA 
RDA 
RDA 
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Teacher's 
check 
14. Why is it that in the Torrid Zone the 
climate is warm most of the time? 
15. Why is it that the Polar regions have 
fairly steady cool or cold weather? 
I. Experiments 
A. Science for Today and Tomorrow 
1. Page 292, Tropical Air Over Cool Land 
2. Page 293, Tropical Air Over Warm Land 
B. UNESCO Source Book for Science Teaching 
1. Page 93, D-1, Moisture Condenses on 
Cool Surfaces 
C. Science 
1. Page 129, The Earth Is Warmer in 
Summer Than Winter 
II. Pupil Specialties 
A. The clouds in our atmosphere 
1. Cloud drawings. 
2. An explanation of how clouds are formed. 
3. Explain High, Middle, and Low clouds. 
B. Keep a written record of the weather each 
day for two weeks. Take down the barometer, 
temperature, and dew-point readings for each 
day. Explain how the weather changed from 
day to day and the reasons for the change. 
You should know the directions of the wind 
and its source and the types of clouds that 
were present throughout each day. 
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Job Sheet Number 5 Pages 305-309 Teacher's 
check 
s. A. B. 
RDA RDA 
WA WA WA 
RDA WA 
RDA WA 
WA WA WA 
RDA RDA 
WA WA WA 
RDA WA 
WA WA WA 
1. What might the meteorologist predict for 
the weather if the air is very moist? 
2. What is the dew point? 
3. How does the dew point help the meteor-
ologist predict the weather? 
4. Why is the dew point important in forma-
tion for airports? 
5. What are the signs that warn you that a 
thunderstorm is coming? 
6. What are three important rules of safety 
about lightning? 
7. What causes thunder? 
8. What do scientists believe cause lightning? 
9. What causes the crackling and rumbling 
sound of thunder? 
Review for Understanding 
10, Heated air from the warm ground expands and 
becomes lighter. 
11. Clouds are made by the expansion and cool-
ing of rising masses of air. 
12. The four important cloud forms are: (1) 
cirrus, (2) cumulus, (3) stratus, (4) nimbo-
stratus. 
13, Two signs which show that a thunderstorm is 
approaching are: (1) the clouds are tall 
and billowy, with flat bases, and (2) there 
is a rush of air toward the cloud; then the 
wind dies down and a wind springs up in the 
other direction. 
s. A. B. 
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Teacher's 
check 
14. Scientists do not know exactly what causes 
lightning, but they believe that something 
causes an electric charge to be built up on 
a cloud, and that when a sufficient charge 
has been built up, a giant spark may jump 
from cloud to cloud or to the earth. 
15. As lightning bolts flash through the air, 
they cause the air to heat up and expand 
suddenly and this sudden expansion produces 
the sound of thunder. 
I. Experiments 
A. Science for Today and Tomorrow 
1. Pages 305 and 306, Finding the Dew 
Pp,nt 
B. UNESCO Source Book for Science Teaching 
1. Page 93, D-1, Moisture Condenses on 
Cool Surfaces 
2. Page 92, C-7, Moisture from Breathing 
II. Pupil Specialties 
A. Is the Jet Stream a problem today? 
B. The weather factories of the world and 
the weather they produce. 
C. Uses of thermometers. 
1. Make a Ribbon Thermometer from page 102 
of The Book of Experiments. 
2, Make an Air Thermometer from page 108 
of The Book of Experiments. 
3. Explain the many. uses of thermometers 
in the different areas of science. 
For example: a meteorologist, a doctor, 
an engineer, and a seismologist, 
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Science for Today and Tomorrow 
Job Sheet Number 6 Pages 310-314 and "Earth's 
circulation worksheet" 
Teacher's 
check 
s. A. B. 
WA WA WA 
WA WA WA 
RDA WA WA 
RDA WA 
RDA WA WA 
WA WA 
WA WA 
RDA RDA WA 
WA WA 
RDA RDA 
RDA RDA 
(1 & 2) 
1. Where do tornadoes usually begin? 
2. How does a tornado develop? 
3. In what ways is a hurricane similar to a 
tornado? 
~. In what ways is a hurricane different from 
a tornado? 
5. Where do the hurricanes that reach us in 
New England usually begin? 
6. What agencies help track hurricanes and 
warn people? 
7. In what direction do weather conditions 
usually move? 
8. What kinds of things would be shown on a 
weather map? 
Earth's Circulation Worksheet 
9. Draw a chart of the general circulation of 
air and label: Equatorial Doldrums, Trade 
Winds, Horse Latitudes, Prevailing Westerlies, 
and Polar Easterlies. 
10. How is a high pressure area born? 
11. How is a low pressure area born? 
12. Why is it that tornadoes are fierce, funnel-
shaped windstorms which follow a narrow path? 
13. Why is it that a tornado usually begins in an 
area where the ground has been intensely 
heated by the sun? 
s. A. B. 
RDA 
RDA 
RDA 
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Teacher's 
check 
14. Why is it that a hurricane differs from a 
tornado in that the upward movement is not 
nearly so rapid, it has a much broader 
base, and it begins over water instead of 
land? 
15. Why is it that the hurricanes that reach 
this country usually begin in the Gulf of 
Mexico, in the Caribbean Sea, or near the 
Bahama Islands? 
16. Why is it that in the Atlantic Ocean, a 
hurricane usually travels northward in a 
long curving path? 
17. Why is it that weather conditions usually 
move from west to east? 
I. Experiments 
A. Science for Today and Tomorrow 
1. Pages 305 and 306, Finding the Dew 
~ 
B. UNESCO Source Book for Science Teaching 
1. Page 93, D-1, Moisture Condenses on 
Cool Surfaces 
2. Page 94, D-4, A Cloud in a Bottle 
II. Pupil Specialties 
A. From pages 310 and 311, write a descrip-
tive story of the action occurring in the 
picture. The story may be wholly imagin-
ative. You may give names to the people 
in the picture. You may interview them 
and write a first-hand experience of the 
story as it is happening. 
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Science for Today and Tomorrow 
Job Sheet Number 7 Pages 314-318 Teacher's 
check 
s. A. B. 
RDA WA WA 
RDA WA 
RDA RDA WA 
WA WA 
WA RDA WA 
WA WA WA 
RDA WA 
RDA RDA 
RDA 
1. In what ways are weather reports a big 
help to different people? 
2. Is it possible to forecast next year's 
weather? 
3. What are some of the ways which long-
range forecasts are made? 
4. How are the forces that affect the weather 
alike? Why? 
5. How have scientists "seeded" clouds to 
produce rain? 
6. What substances have been used success-
fully in seeding clouds? 
7. What kind of clouds will artificial rain 
making work best with? 
8. How are long-range forecasts made possible? 
9. How could you produce artificial rain using 
each of the following substances: (a) salt, 
~b) dry ice, (c) silver iodide? 
I. Experiments 
A. Science for Today and Tomorrow 
1. Pages 319-320, When a Liquid Evaporates 
B. UNESCO Source Book for Science Teaching 
1. Page 93, D-~, The Water Cycle 
II. Pupil Specialties 
A. Make a collection of weather sayings and 
tell .whether they are true or false. 
s. A. B. 
1. How did they originate? Why? 
2. Are they very common today? 
B. What are Convection Currents? 
1. Make a convection box from UNESCO 
Source Book for Science Teaching, 
p. 91, B-5 and 6. 
2. Explain how it works and what 
practical use it has. 
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Teacher's 
check 
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Science for Today and Tomorrow 
Job Sheet Number 8 Pages 318-322 Teacher's 
Check 
s. A. B. 
WA WA WA 
RDA WA 
RDA RDA 
RDA WA 
WA WA 
WA WA WA 
RDA 
RDA 
RDA 
RDA 
1. What is one way to make indoor weather? 
2. Why is Freon a very good liquid to use in 
electric refrigerators? 
3. How does Freon do its job of cooling in an 
electric refrigerator (page 32)? 
4. How does a home air conditioner work? 
5. Draw a diagram of a home air conditioner 
as shown on page 322. 
6. What are some advantages of having an air 
conditioner in a large building or factory 
in a big city? 
7. When you take a warm bath or shower, the 
bathroom window and mirror become misty. 
Can you explain why? 
I. Experiments 
A. Science for Today and Tomorrow 
1. Pages 319-320, When a Liquid Evaporates 
2. Page 320, Evaporation Changes with Dif-
ferent Liquids 
B. UNESCO Source Book for Science Teaching 
1. Page 92, C-7, Moisture from Breathing 
II. Pupil Specialties 
A. Rain makers have been in existence since 
ancient times. Find out about the fol-
lowing attempts at making rain and make a 
written report. 
1. Rain dances of various Indian tribes 
of the Southwest. 
s. A. B. 
2. African witch doctors use of magic 
and charms to bring rain. 
3. The reason why the gods of thunder 
and rain are painted upside down 
on the wall in times of drought in 
some parts of India. 
4. Any recent attempts in the United 
States to bring rain to a city. 
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Teacher's 
check 
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Science for Today and Tomorrow 
Job Sheet Number 9 General review of Unit and "Secrets of 
the Restless Tides," condensed from 
Science Digest, April, 1960, written 
s. A. B. 
RDA WA WA 
RDA RDA RDA 
WA WA 
RDA 
RDA 
RDA 
RDA 
RDA 
by Dr. C. P. Idyll 
1. Suppose it is a warm, damp summer day and 
you read that a Polar Continental air mass 
is coming your way. What weather changes 
may you expect in the next few days? 
2. What do the following words that you have 
learned about mean? 
a. meteorologist 
b. air mass 
c. Polar Continental 
d. Tropical Gulf 
e. cold front 
f. warm front 
g. dew point 
h. tornado 
i. hurricane 
Teacher's 
check 
3. What is the difference between the type of 
weather a high pressure area brings and the 
type of weather a low pressure area brings? 
4. Read "Secrets of the Restless Tides" and be 
prepared to report some of your discoveries 
to the class. 
I. Experiments 
A. Science for Today and Tomorrow 
1. Page 320, Evaporation Changes with 
Different Liquids 
B. Book of Experiments 
1. Page 179, How Much Oxygen in the Air 
C. UNESCO Source Book for Science Teaching 
1. Page 94, D-4, A Cloud in a Bottle 
2. Page 92, C-1, Atmospheric Moisture 
Height 
High 
Clouds 
18,000 
to 
40,000 
feet 
Middle 
Clouds 
6,000 
to 
12,000 
feet 
Low 
Clouds 
below 
6,000 
feet 
WEATHER--CLOUD FORMATIONS 
Cloud Name 
and Svmbol 
1. Cirrus--Ci. 
2. Cirro-cumulus 
Cc. 
3. Cirro-stratus 
Cs. 
4. Alto-cumulus 
Ac. 
5. Alto-stratus 
As. 
Description 
Thin, wispy, and feathery 
with silky edges. 
Thin, patchy, called 
"Mackerel Sky," rippled 
waves. 
Thin, milky veil. Does 
not block out sun or 
moon. 
Patches, or layers of 
puffy clouds, gray or 
whitish. Made of water 
droplets--not ice 
crystals. 
Sheets of grey or blue. 
Appear fibrous or lightly 
striped. Partly hides 
sun or moon. 
6. Stratus--St. A low, smooth sheet, like 
fog. Makes a heavy, 
dense sky. Almost with-
out shape. 
7. Strata-cumulus Irregular masses of 
Sc. clouds spread out in a 
rolling, puffy layer. 
Gray and darker. 
8. Nimbo-stratus 
Ns. 
9. Cumulus--Cu. 
10. Cumulo-nimbus 
Cb. 
Low, dark clouds of bad 
weather. 
Thick, puffy clouds with 
changing shapes. Usu-
ally have round tops and 
flat bases. Formed by 
day in rising air (warm), 
and disappear at night. 
Are thunderheads with 
anvil-shaped tops. Bases 
may almost touch the 
ground. Updrafts may 
carry tops to 75,000 
feet. 
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Name: 
Remarks 
Made of ice crys-
tals. Form at 
25,000 ft. and 
above where temp. 
always below 
freezing. 
Seldom seen. 
Form large halos 
around sun and moon. 
If thickens strong 
sign of rain or 
snow coming. 
May indicate 
frontal clouds 
approaching. 
Rain or snow may 
fall from As. 
Drizzle or rain may 
fall. Frequently 
found in valley or 
coastal areas. 
Comes with strong 
sur face winds. 
Frequently follow 
rains. 
Usually give contin-
uous rain or snow 
They mean fair 
weather unless they 
pile up because of 
strong surface heat-
ing causing showers. 
Usually heavy showers, 
frequent hail, light-
ning, thunder, gusty 
winds • When very 
violent they can pro-
duce tornadoes. 
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The Earth's General Circulation of Air 
Name: 
Eguatorial Doldrums: As the north and south trade winds move 
toward the equator, they are heated by the direct rays of the sun, and 
rise. This rising air creates the calms or doldrums, Days and weeks 
go by without a breeze. Rising moist air of this region causes tropical 
typhoons, or hurricanes. There is much rainfall in this region. 
Trade Winds: are steady northeast winds that mark a popular route 
for sailing vessels. Skies are mostly clear, around 30° latitude, 
Horse latitudes: another region of calm where winds are weak. 
The term "horse latitudes" originated because sailing ships carrying 
horses from Spain to the New World often became stranded and ran out 
of food and water for the animals. The sea was sometimes littered 
with bodies of starved horses which had been th~own overboard. 
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Name: 
Prevailing Westerlies.-- These winds flow over the United States. 
They bring fair weather and clear skies alternating with steady rains. 
When the Westerlies clash with Polar air from the north, rapid and 
violent weather changes occur. 
Polar Easterlies.-- This is cold air moving southwest until it 
runs into prevailing Westerlies. When they meet, bad weather results. 
Highs and Lows 
Unequal heating of the earth between the equator and the poles 
causes north-south winds. Rotation of the earth turns these east or 
westward, depending on the hemisphere. It creates whirling masses of 
air called high-pressure cells and low-pressure cells. 
Weather: 
Winds: 
Temperature: 
Highs 
generally fair 
light 
warm or cold for 
relatively long 
periods without 
ch~e 
How Highs Are Born 
Lows 
gener~lly cloudy, with 
rain or snow. 
strong 
tropical lows very warm. 
Other lows cold, or warm 
changing to cold. 
1) Locally--they develop any place where air cools, compresses, 
and sinks. 
2) In Northern Hemisphere--the horse latitudes and the Polar 
highs are two large high pressure areas. In both places air 
accumulates, becomes heavy, and settles to earth. 
3) Air flows clockwise in a high-pressure cell and into the 
surrounding low-pressure area. As it pushes out, it is twisted 
to its right by the earth's rotation. 
4) High-pressure zones form in a spotty fashion because of 
(a) solar radiation heating the oceans and land masses differ-
ently, and (b) the temperature changes that come with the 
seasons. 
How Lows Are Born 
1) Locally--forms when air under a large cumulo-nimbus cloud 
is rapidly rising, The low-pressure area is filled by surround-
ing air moving in and twisting counterclockwise because of the 
earth's rotation. A heat low develops over deserts and other 
intensely heated places. (Arizona, Texas.) 
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1/ 
Secrets of the Restless Tides 
For sheer power, day in, day out, tides have no match. The tides 
of the Bay of Fundy alone move 100 billion tons of water in and out 
twice every day. Nearly everyone knows that the moon somehow controls 
the tides, but many fail to realize that the sun, too, brings its in-
fluence very much to bear on daily tidal movements. 
If the moon and the sun shine over the whole world, why are the 
tides in Fundy 50-plus feet in range while those in many Pacific islands 
measure a few inches? Why, again, do most of the coasts of the Atlantic 
Ocean have two well-marked high tides a day, while many areas along the 
Gulf of Mexico have only one? Why do most tides march along later 
every day by about 50 minutes, while those of Tahiti are so unvarying 
that popular belief says you can almost set your watch by their steady 
pulse? 
The sun and the moon influence the seas.-- All objects exert a 
pull on each other. If the masses are small, the attraction is slight; 
if they are large, the pulling force is also large. Gravity is merely 
this attracting force between the earth and the apples or the airplanes 
suspended uneasily above it. Each particle in the object feels the 
pull of gravity. Then, every molecule of the earth is pulled, as if 
by invisible wires, toward the moon. Particles of rock, of grass, and 
of you and me come under this influence to the same extent as do par-
ticles of water, but none of these is free to react to the moon's pull; 
1/C. P. Idyll, "Secrets of the Restless Tides," abstracted from Science 
Digest (April, 1960). 
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so the result of this force can be seen only in the sea. The tendency 
of objects to be attracted to each other is greater, the closer they 
approach. Therefore, the moon's effect on the seas is greater than 
that of the sun because the moon is closer to earth. 
Three improbable statements: 
1. Suppose that the whole earth is covered with an ocean. 
2. Suppose that the moon does not move, the earth does not rotate 
around its own axis, and thus always presents the same face to 
the moon. 
3. Suppose that the sun does not exist. 
Result.-- The water would be heaped up permanently at the part of 
the ocean nearest the moon, and at the point directly on the opposite 
side of the earth, there would be no tidal currents. Why? 
Now let's start the e~rth rotating on its axis again. The ele-
vated part of the ocean would now swing around the earth, following 
the moon, and tidal currents would again be set up. If we again bring 
the sun into the picture, its attraction would cause a second smaller 
tidal current to pass around the earth. 
Cause of high tides.-- The high "spring" tides occur at the time 
of the full or new moon, when both. the sun and moon help the situation. 
At the neap tides ~uarter moon) the sun and moon partially cancel out 
each other. Spring tides can occur at any time of the year, their name 
coming from an old English verb, springan, meaning to rise. There are 
two spring tides and two neap tides each month as the sun and the moon 
alternately come in line with the earth and separate. 
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Winds help produce higher than expected tides (onshore). 
The highest tides occur in bays which get narrower as they go in-
land, so that the water surging up the bay is compressed and is forced 
to rise because of the fluid crowding inward. The seas are divided 
into many basins of various shapes and depths, 
Like a "Teeter-totter."-- The water in each basin is in constant 
back-and-forth motion, like the water being sloshed around in a wash-
tub. The timing of this mixing is steady, so that the water rises and 
falls on the edges of the basin with a definite period. In the 50-foot 
tides of Bay of Fundy this mixing occurs every 12 hours, wheesas in the 
Gulf of MexicG and the Mediterranean, there is only one tide in 24 hours. 
Tidal waves and tidal bores.-- Ordinarily tides creep up slowly, 
advancing like the clock on the wall. In some places the tide advances 
at the rate of a running man. Tidal bores are fronts of water created 
when a tide in a narrow channel and with a big range is checked in its 
flooding by a sandbar or other obstruction. When it is released it 
rolls up the channel with speeds sufficient to catch and drown unaware 
people. The Tsientang River of China has bores from 8 to 25 feet. 
Tidal waves.-- These begin by upheavals of the earth. Earth-
quakes and volcanic eruptions sometimes send enormous walls of water 
racing around the globe, with damage to coastal areas. 
On the Southern California seaside, the spawning run of the 
grunion, a small silvery fish, regulates its egglaying to coincide 
precisely with the spring tides of certain times of the year. Other 
sea creatures have a rhythm timed to the sea's movements: oysters, 
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barnacles, and mussels. 
Great power possibilities.-- If tides all over the world were 
harnessed, they could produce about two billion horsepower annually--
about half the world's needs. 
But the areas of the world which offer favorable conditions for 
getting power from the tides are few. 
Favorable conditions are: (1) a great tidal range, and (2) a 
large basin behind a narrow opening to the sea, and (3) tides must 
rise not less than 10 feet to be useful as a power source. The only 
regions considered, then, are: The Bay of Fundy on the New Brunswick-
Maine border; the Brittany coast around St. Malo, France; the severn 
estuary on the east coast of England; Penzdinskaya Bay in Siberia; 
Cook Inlet, Alaska; and the San Jose and Decada Rivers in Argentina. 
We may look to the future for full use of these areas to use 
tidal power. 
APPENDIX 
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Weather Symbols 
Cold Warm Stationary Occluded 
front front front front 
vvv ~ ~ v c=:.., ;\~1\ 
0 clear ()partly e cloudy 
cloudy 
® rain @snow ® fog 
_)hurricane west wind east wind 
~ 0 0' // ~. \\ 
wind scale-- calmQ~ ~ c. (miles per hour) 
~ ~ ~ 
A hurricane produces heat energy at a rate equivalent to about 
six hundred atom bombs a minute. 
Weather Superstitions 
Dark clouds in the west--
Stay indoors and rest. 
When the sunset is clear, 
A cool night draws near. 
When high clouds and low clouds 
do not march together, 
Prepare for a blow and a change 
in the weather. 
When clouds move down and turn dark gray, 
A rainy spell is on the way. 
A ring around the sun or moon 
Brings rain or snow upon you soon. 
When radio programs are peppered 
with static, 
There'll be lightning and thunder 
and weather aquatic. 
When windows won't open and 
salt clogs the shaker, 
The weather will favor the 
umbrella-maker. 
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Smoke drifting lazily, close to the ground, 
Tells us that rain may be coming around, 
Welcome the sound of crackling hair--
It tells of weather clear and fair. 
When teeth and bones and bunions ache, 
Expect the clouds to fill the lake. 
Hark to the cricket, whose chattering sound, 
Will tell you how hot is the air near the ground. 
Flies and mosquitoes are biting and humming; 
The swallows fly low; a rainstorm is coming, 
When marshy smells and flowery perfumes 
Invade the air, a rainstorm looms. 
In spite of how the flowers smell, 
And what the birds and bees can tell, 
And whether bones and bunions ache, 
Your forecast can be wrong. 
So very wrong! 
In spite of the barometer, 
The rain gauge and hygrometer, 
Also the anemometer, 
You still can be so wrong, 
So very, very wrong! 
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Experiment # Title: 
I. Problem 
II. Materials 
III. Procedure Diagram 
IV. Observations 
V. Conclusions 
Name(s) 
Pupil Specialties--Science 
Schedule of Reports 
Description Date Assigned 
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Date Due 
65 
Films 
1. Great Winds B & W 10 min. $2.00 (United World Films). 
2. Autumn Is an Adventure sd. B & W 11 min. $2.50 (Coronet Films). 
3. Earth and Its Seasons B & W 11 min. I J H $1.75 (Knowledge Builders). 
4. Hurricane's Challenge sd. B & W 11 min. Free (New England Telephone 
and Telegraph). 
5. Our Weather sd. B & W 11 min. $2.00 (Encyclopaedia Britannica Films). 
6. Snowflakes sd. B & W 6 min. $2.50 (.Mutual Security Agency). 
7. The Seasons sd. B & W 6 min. $2.50 (Teaching Film Custodians). 
8. Weather Wizards sd. B & W 11 min. $1.50 (Teaching Film Custodians). 
9. What Makes Rain sd. B & W 10 min. $2.50 (Young America Films). 
10. Winds and Their Causes sd. B & W 10 min. $2.00 {Coronet Films). 
11. Water Cycle sd. B & W 11 min. $2.50 (Encyclopaedia Britannica Films). 
12. Water for Dry Land {USA-Southwest) sd. B & W 20 min. $3.50 {United 
World Films) • 
13. Water We Drink sd. B & W 11 min. $2.50 (Coronet Films). 
(To be shown at appropriate times before, during, or at the con-
elusion of this unit.) 
Abbreviations 
B & W -- black and white 
sd. -- sound 
I Intermediate 
J Junior High 
H High School 
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Check Test Number 1 Pages 285-296 
1. Directions: Draw a circle around the word or words that best com-
plate the sentence. 
1. weather changes from 
(a) year to year 
(b)(~ 
-~--------~---
(c) season to season 
2. Moisture in the air Is usually 
(a) rain 
,------
(b)i.,water va~ 
·--·~~- -·- ···-··----
(c) oxygen 
3. Water or moisture picked up by the air is said to have 
(a) :;;-~~;j) 
•... -·---------(b) condensed 
(c) expanded 
4. When warm air rises it 
(a) contracts 
(b) conducts 
(cY~ 
5. The thermometer is an instrument used to tell 
(a) air pressure 
(b) ~;·~~~-~ 
-~-.- ---·--
(c) water ~por 
6. water vapor in the air helps to form 
(a) air pressure 
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(b) currents (c)S 
II. Directions: In Column I is a list of words and phrases that will 
make the sentences in Column II correct. Select the correct ending 
to the sentence and place the letter after the sentence in Column II. 
Column I Column II 
A. temperature A weather vane measunes ___ c__ 
B. the humidity An anemometer measures ___ E__ 
o. direction of the wind An air mass over land is called ___ H __ 
D. meteorology An air mass that has its source in 
E. speed of the wind Siberia is called __ I __ 
F. a maritime air mass A hygrometer measures B 
G. the amount of rain fallen A thermometer measures _!___ 
H. a continental air mass An air mass over water is called ___ F__ 
A rain gauge measures ___ G __ 
The scientific study of the air is 
called ___ D_ 
III. Directions: Fill in the blanks in the following sentences with 
the correct word or words selected from the list below. 
frost wind temperature clouds 
fog expands air tornado 
dew evaporate air pressure hurricane 
air pressure rain contracts stratosphere 
1. The heat or cold of a place is called --~t~e~mp~e~r~a~t~u~r~e~----
68 
2. Moisture condensing near the ground in the summer time is known 
as dew 
3. A weather vane tells the direction of the wind 
4. Collection of water vapor in huge masses along with many particles 
from the air are called ----~c~l~o~u~d~s~------
5. The atmosphere is a blanket of air 
6. Dew forming at freezing temperature is frost 
7. The force of the air all about us is called air pressure 
8. Water vapor that condenses above 32° brings rain 
9. As air is warmed it expands 
10. As air is coG> led it contracts 
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Check Test Number 2 Pages 297-304 
I. Directions: Draw a circle around the word or words that best com-
plete the sentence. 
1. If water vapor condenses near the ground and the temperature is 
30 degrees, we will have (a)8 
(b) frost 
(c) fog 
2. When the water vapor in the clouds condenses and the temperature 
is abou~ 50 degrees, we will have 
(a) hail 
(b)8 
(c) snow 
3. Water vapor in the air helps to form 
(a) air pressure 
(b) currents 
,....-:----·~ (c)\_cl~U.~~' 
4. A cloud close to the ground is called 
(a) mist 
(c) rain 
5. When tiny particles of moisture condense in the air and the 
temperature is 32 degrees or less, we usually have 
(a) sleet 
(' '-'"'""\ 
(b)\~~~v 
(c) hail 
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6, When air near the earth is very cold and rain falls through this 
cold air, we have 
(a) dew 
(b) frost 
(c)i:3 
II. Directions: Fill in the blanks in the following sentences with the 
correct word or words selected from the list below. 
air masses pushing 
continental air mass cold 
Torrid fronts 
steady warm 
1. The more we know about air masses 
can forecast the weather. 
front 
maritime air mass 
expands 
Temperate 
the more accurately we 
2. The air is _.Jp~u:!!s~h~1!:!·n~g~-- on us at all times. 
3. When a cold air mass advances against a warm air mass, we have 
a ---~c~o~l=d ______ _ front. 
4. When a warm air mass advances against a cold air mass, we have 
a warm front. 
5. The place where two air masses meet is called a front 
6. Lively, violent weather occurs when two fronts meet. 
7. In regions where air masses are formed, the climate is fairly 
steady all year round. 
8. The climate is warm most of the time in the --~T~o~r~r~i~d~-- Zone. 
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III. Directions: In Column I is a list of words that match the phrases 
in Column II. Select the correct word and place the letter before 
the phrase in Column II. 
Column I 
A. Cirrus 
B. Cirro-cumulus 
C. Stratus 
D. Nimbo-stratus 
E. Cumulus 
F. Cumulo-nimbus 
1. -~Cc:i.:r~r~u:!!s __ _ 
4 • _ _.BS~t:.!:r.!!a~t~u~s'---
Cumulo-nimbus 
Cumulus 
Column II 
D low, dark clouds of bad weather 
E thick, puffy clouds with changing 
shapes 
F are thunderheads with anvil-
shaped tops 
B thin, patchy, called "Mackerel 
Sky," rippled waves 
C a low, smooth sheet, like fog, 
A 
brings drizzle or rain 
thin, wispy, and feathery with 
silky edges 
Cumulo-nimbus 
0~---y--.~ ,r-.r . / 1 C-.-:-- -~\ _ _/ 
""·"-'--~ ---...--' 
3. --~C~umu~l~u~s~---
Stratus 
Cirrus 
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Check Test Number 3 Pages 305-320 
I. Directions: Draw a circle around the word or words that best com-
plete the sentence .. 
1. A high-pressure area is usually followed by 
(a) another high 
(b)fB 
(c) a strong wind 
2. If water vapor condenses near the ground and the temperature is 
30 degrees, we will have 
(a)(~ 
(b) frost 
(c) fog 
3. The prevailing winds in this area are 
(a) easterly 
(b) southerly 
(c)~ 
4. A cloud close to the ground is called 
(a) mist 
(b>CE0 
(c) rain 
5. The sudden expansion of heated air is 
,--~~~_..,~,·~---.. ....._ 
(a)( thunder) 
'~.~~----
(b) lightning 
(c) a tornado 
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II. Directions: Fill in the blanks in the following sentences with 
the correct word or words selected from the list below 
polar easterlies doldrums 
prevailing westerlies lows 
trade winds winds 
horse latitudes highs 
clockwise counterclockwise 
1. Where the north and south trade winds move toward the. equator, 
rising aif creates the calms, or --~d~o~l~d~r~·~,m~s~-----
2. A region of calm where sailing ships carrying horses from Spain 
to the New World often became stranded is called the --~h~o~r~s~e~-
latitudes 
3. A popular source of power for sailing vessels are the steady 
northeast winds called the --~t~r~a~d~e~w~i~n~d~s~---
4. Generally fair and long periods of warm or cold weather are 
produced by a --~h~i~g~h~----- pressure area. 
5 . Strong __ __,w"'i"'n::::d"'s __ _ are characteristic of low-pressure areas. 
6. Generally cloudy weather, with rain or snow, is produced by a 
low pressure area. 
7. Cold air moving southwest is called the polar easterlies. 
8. Air flows clockwise in a high-pressure area. 
9. Air flows counterclockwise in a low-pressure area. 
10. Prevailing westerlies flow over the United States and bring 
fair weather and clear skies alternating with steady rains. 
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III. Directions: In Column I is a list of words that match the phrases 
in Column II. Select the correct word and place the letter before 
the phrase in Column II. 
Column I 
A. Dew Point 
B. Thunder 
c. Lightning 
D. Tornado 
E. Hurricane 
A. Trade Winds 
B. Horse Latitudes 
c. Prevailing Westerlies 
D. Polar Easterlies 
E. Doldrums 
Column II 
D Fierce funnel-shaped windstorms 
which follow a narrow path. 
B Sudden expansion of heated air. 
E A violent storm which begins 
over water. 
C A giant spark which jumps from 
cloud to cloud or from cloud to 
earth, 
A The temperature at which water 
vapor condenses to rain. 
E Very calm winds and much rainfall. 
B A region of calm where winds are 
weak. 
D Cold air from the north. 
c Flow over the U. S. and bring 
mostly fair weather. 
A Steady northeast winds, clear 
skies. 
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UNIT TEST ON THE WORLD OF WEATHER 
I. Directions: Complete the following sentences with the best word or 
words. 
1. Warm air rises and cold air --"f"'a"-ll"'s"-'(,_,s,_,i::cn,;k,s:.~..l_ 
2. The rotation of the earth influences the direction of the 
winds 
3. Storms are produced by the flow of air from areas of -~h~i~g~h ___ 
pressure into areas of low pressure. 
4. The pressure of the atmosphere is measured by the --~b~a~r~o~me~t~e~r~--
5. The pressure of the atmosphere is about 
square inch of the earth's surface. 
15 pounds on every 
Humidity is the amount of moisture in the air. 6. 
7. 
8. 
Climate 
weather 
is the average, or long-term weather in any region. 
is the everyday changes that take place, such as 
rain, snow, cold, warm, mist, and fog. 
9. A cloud is made up of an enormous number of tiny water droplets 
(dust) 
10. Two substances used in making artificial rain are 
silver iodide and --=d:.r,y_:.ic~e ___ __ 
11. Rain that freezes before it hits the earth is called sleet 
12. The invention of the telegraph by --~S~a=m~u~e~l~Mo~r~s~e=------ made pos-
sible the rapid collection of weather information. 
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13. Weather in the Northern Hemisphere generally moves from west 
to east 
14. Areas of low pressure usually carry storms 
15. Areas of high pressure usually have fair weather. 
16. A storm that begins in the ocean is called a hurricare or typhoon 
17. A storm that begins on land is called a tornado 
18. In a hurricane a place where there are calm winds is in the 
"eye" of the storm. 
19. Two ways of rain making which ancient primitive tribes have tried 
are --~r~a~i~n~d=a~n~c~e~s~------ and sacrifices 
or primitive magic 
the medicine man 
(1/2 credit) beating of drums 
shooting of cannons 
explosives set off 
II. Directions: Tell in your own words what the following symbols mean. 
vv v ~ ,(/~ v·~ 
1. cold front 2. warm front 3. stationary front 
/\,c-,1\ 0 ® 
4. occluded front 5. clear 6. rain 
• CJ ® 7. cloudy 8. partly cloudy 9. snow 
s cg @ 
10. hurricane ll. low :eressure area 12. high E:ressure area 
III. Directions: Answer the following questions using complete 
sentences. These are thought questions. 
1. Describe the differences between hurricanes and tornadoes. 
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2. Describe the kind of weather you might expect when a cold front 
is moving in over your area. When a warm front is moving in 
over your area. Draw diagrams to show the changes that would 
take place in the weather. 
3. If you were a meteorologist for a local T.V. station, 
(a) What are some of the instruments you would need to predict 
the weather and how would they help? 
(b) What other materials might you need to help you make up a 
daily weather forecast? 
(extra) (c) How many times during the day should you go "on the air" 
and why? 
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